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lexical development of four inf 
renzs in diaries. In a selective imitari 



:he 



lants was recoraea 
Jby their parents in diaries. In a selective imitarion situation, 
individualised for each child, the responses of the chiiaren were 

= ttith sejnanzic predictions made on the bas'is ci one of 1^^ 

rulesr and* with the semantic alternatives available zron 

" that, in generax, it ±s Lossibie to 
when on the basis of the structure 

of the 



ccDipared 

hypO'thesized rules, and with 
the child's lexicon. It was found 

^ill say and 
The 
Lnction 



predict fchat a child wi 
of a referential event, 
noxion that the dist:*"^' 



he 



research is deemed supportive 
between information aaa certainty is 
^ - ^^4--; .^-n. between assertion ^nd 

exfcments are 



psychological basis for the distinction 

presupcositicn in language, i.e., changing, informative ea 
expressed on a ' background of anexpressed certainties. (J3) 
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DO Oil'Iffi; SAY ft'lAT 2n ViIN T^' S^IY I??; 
AS ISPSIJSTAL ;j^RCri.ai TD IVI ?S^:a0235IS C? PRSSuPPCoITia;.* 

Patricia Marks Greenfield a.id Patricia Mtn^ Zukow 
University of California, Lcs Angeles, California 

Given a child a: the one-word siage 'A'ho is oncodir.j 
a ccinplex even:, but is li^.ited to uttering b':i a sint;:e 
word, can characterize vhich element of :h*^ rcfortrn- 
tial ev^nt -ill be selectee [cr verbal expression? For 
msunce, when the child says down, cofnmg dovn ihe 
sUirs. he :s expressing change of j/.ate of hir.se'.: as 
ajt-nt. The aureness o:' self as a£:en: co::?ktes :ne 
ir^i^lied semantic relation, but agent is no: expressed 
verbally. If, however, the child is at a pom: i.i his 
or her cognitive and linguistic deveiopr.ent -Ahere h^ 
or :,h'; is able to express either of the ccr.ponon: func- 
tions (e.g.. agent, action), and where h or she also 
possesses the specific vocabulary appropriate to express 
these functions m this particjlar situation (e.^./:e, 
doxn). vhat factors deterrine the choice of one of 'these 
cleseacs lor linguistic expression? 

In our earlier work (Greenfield. S:.:tn. and Laufer 
15:2; Greenfield and S::.ith, 19:5; Greenfield. I97S; '.e 
havf argued that the principle of infomativeness ca:: 
generally explain vhich elew.t is selected. Inforr.at- 
iveness is used in the mforr.ation theory sense of u:i- 
ceriamty. Urcenamty exists atere there are possible 
alternatives, that elaent an:ong possible alternatives 
vhich reduces uncertainty tne .-nost is co^^idered to be 
the aos: iafomative. Sut uncertainty must be :iof:ned 
from :he child-speaker's point of view. In order 
to validate thi- :at':re of the child's point of v;cw, 
ve rust construct hypotheses about hov the child struc- 
tures situations in terins of the distribution of infer- 
nation and certainty and see if these hypotheses are 
borne out by the facts of semantic choice in these dif- 
ferent sorts of situations. 

Our view is that the state of certainty or the pro- 
cess of taking for granted is the cognitive basis for 
presupposition, while perception oi uncertunty or 
c':anje is :he cognitive basis for assertion, h the 
one-word stage, what is taken for granted ^oes unstated 
by the child, v/hile kfomative or changing elects 
are given verbal expression in the single word 
utterance. 

Stanford University Dept. of Linguistics 

Q Papers and Reports on Child Language 
ERJC ^'Developnient, Nimber 15 — 



Specific H^les 

This conceptualization [;enerated a series of 
specific rules to accc/^nt for the linguistic encoding 
of the roforentu! events Lised i;i our study, n'nile 
r.ost of the rules wi-re forr/alatea m advan^.^, a f^r; 
(r::rkud*l were forr.ulaU-d rafter lookir.g a :he Cdta. 
It was consideri'd r.or^- important lo und out if a body ■ 
o: rules ^'xjsli'd whjch cuuld account for se-anuc 
Choice than to iidhere slrictly to the hypoth»^tico- 
deductivo ::..del by lorir.ulutir.j; all rules m advance. 
The ex pes: facto rules should of course be pri-dictively 
validated m future sfudies. 
Tranxitiv^' evont s 

1) H'h-n ai; aj;ent :s nal::^^; an object undergo a 
change of s:aLo at a distance frcm tne-;Spcaker. perc<*p- 
tion of that event is lik'jly to involve ' shift of fo- 
C'js to- the object in qiiesLioii. Tne identity of the ob- 
ject Is unc-^rtain. Hence :he object becomes a topic 
that is nor taken 'or granted and will, therefore, bf 
expressed. 

2) nhen an object is in the speaker's possession 
or is bemi, acted upon by the speaker, :l is generally 
taken for granted thruii[;h its connection wiih the self; 
Its identity is no: in question; and it will therefore 
go unuxpresr-ed. Vb-n the object is being acted on. un- 
certainty will inhero m t'.e chaRi;e of state, which 
will be exprtissed. 

3) If an object belonging to another person is 
given or is in t.he process of being given :o the child/ 
speaker, the object is taken for granted and the 
possessor :s expressed verbally.,' 

■1) iihen the child is saowmg an obj;ct to another 
person, there is no change o: state to express (Rule 2) 
and so the cbject is nared.' 
Intransit i ve events 

5) Waen another animate onmg is acting, the 
speaker's attention is likely already to be focused on 
the actor, who therefore ropre;;er^ts a constant m the 
situation. The actor as topic gees unexpressed and the 
action, representing a change m the situation, re- 
ceives verbal expression, 

6) «:hen the speaker is acting, the self as agent 
is taken for granted, and the action re:eives verbal 
expression. Another way of looking at this situation 
is to say that the agent is a constant while the action 
represents a change in the situation. 

All ./ents 

7) If the niost uncertain and informative element 
within a single referential event is unsuccessfully ex- 
pressed, it remains uncertain and informative. There- 
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if the child continues to encode the situation 
ly, he will persist in encoding that element 
successful.* 

) If the referential even: is incediately re- 
there is ao change m the relative certainty 
a... fomativeness of the different eleinenta. There- 
fore, if the child continues to encode the situation 
verbally the child will express thi- sar.e eler.ent again,* 
9) C:.ce the :r.o$t uncertain or :nfo:r.ative element 
a single referential event involving elements 
been given verba! expression, it becones .'nore cer- 
, n and less informative. At this point, then, if the 
'• Id continues to encode the situation verbally, he 
i now express ;he other aspect, heretofore unstated, 
'Quen: events in an event seouence 
IGj it. m a sequence ol events, the action (in- 
cluding locative action) regains constant u'hile the ob- 
ject varies, the object will be given verbal expres- 
sion . 

11) If, ia a sequence of events, the object re- 
gains constant while the action varies, the action will 
be given verbal expression. 

12) If, in a sequence ot events, the object re- 
gains constant wnile the location changes, the location 
will be given verbal expression. 

1/0 It, in a sequence of events, the possessor re- 
cains :cns':ant and the object varies, the object will be 
t'iven verVal expression. 

14) If, in a sequence of events, the object re- 
:.ains ccriStart and the possessor varies, the possessor 
^ill be give-n verbal expression. 
(In tbe rare cis-e where two rules could apply to the 
53ce si^.uaticD, Rules 10 through 1-5 override all 
oth-ers.. ) 

/ccordlDg to our earlier findings (Greenfield and 
S3\:tl:, -l^o), agents are informative only when 1) they 
are Xsbseit or 2) there is a conflict over agency. Be- 
ca'jye s-.ch situations were not included in our study, 
F.c:,e 0.' the rules predict the expression of agent » 

A Method of Individualized Experiments 

Before discussing our tests of these predictive 
rules, we would like to introduce and discuss a new 
aethodological concept-the individualized experiaent- 
which we developed in the context of the present study » 
The individualized experiment deals with the problem 
of stimulus equivalence. The basic concept is that 
what is held constant across subjects is not the 
physical characteristics of the stimuli but the 
functional relations between subject and stiraul 1 . 



In the present study, the important functional relation- 
ships between child-participants and sur:ul: aro t.v: 
following; 1) The itens relevant to a particular pro- 
cedi;re must be in the participant's lexicon; 2) ihe par- 
ticipant must have used a particular lexical ite.:, :n 
reference to the physical stimuli actually used in the 
experiment; 3) tht: participant iLust have stOK. evidence 
of the ability to express, in Binglc-word utterances, 
all the semantic functions assumed by tbe procedure; 4) 
the experimenter and surroundings must be maximally 
familiar to the participant (to achieve this aim. the 
mother served as experimenter and the experiment i^-as 
earned out in the child's hom»e). iiach of the children 
in our sample had in fact a different lexicon, used 
lexical items in relcrence to difftr-T.t people, xcticns, 
and things, had a slightly different set o! semantu 
functions available, and lived in different physical 
and social environments. 

An im.portant problem addressed by the individuai- 
izri experiment is that of individual prediction. The 
st..:.dard types of experimental design atte:Dt to pre- 
dict only group averages, '.<o attempt has been made to 
predict the behavior of any single individual. Vet the 
ability to predict behavior for every individual par- 
ticipant represents a much more precise level of be- 
havioral understanding. Once the notion of individual* 
Izing an experimental procedure is put into practice, 
it is no longer possibU to pool data deri^'ed from dif- 
ferent individuals and do group analyses, The response 
from each subject is treated as a sample in itself. A 
statistical analysis is performed on each sample indi- 
vidually. The question asked of the statistic is then 
'Can one generalize about the behavior of this partic- 
ular subject?" The individualized experiment thus 
leads to predictions on the individual level, 

The Individualized Script Study; Design 
Sam.ple 

The four children whose results are reported here 
are part of a larger longitudinal sample of babies re- 
cruited through a private pediatric practice in Los 
Angeles. These children were from middle-class white 
families. All of the mothers, except one, and the 
fathers were college educated. Parents of each baby 
were shown how to keep a diary of the child's language 
devolopnent. The diary focused on lexical developieat, 
stressing developnent o! the semantic functions (Green- 
field and Smith, 1976) served by each word. The diaries 
were started either before or Just after the child's 
first oeaningful word. 
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7fce parL:i:lar children nhosQ results are reported 
here are those -who bad reacb?d an appropriate stige of 
Unpiuistic development at the tl-^e oi these experiMts, 
An appropriate level involved productive use of the 
requisite senantic functior.s, as well as a set oi lexi- 
cal Itess frc!!; vhich to^nake a particular semantic 
choice. Level of lingdstic developner.: was determined 
by a combination oi diary Infoniiation and questioning 
oi :he aother iraTodiateiy before the desip of each 
child's ir.dividi:aiized procedure. 
Procedure 

Our procedure was based on the notion of an indiv- 
iduali;:ed scrip:. Each script was tailored to the 
child-participant. The scripts contained situations 
designed to test Rules 1-3 and 9-14, as described n 
,the section on specific predictions, Evidence for Rules 
4-8 lies in unscripted behavior for all four children. 
These situations were in each case constructed fro.:i the 
child's current vocabulary, senantic functions, and past 
history (real life experiences) as deterTiined-by a com- 
bination of diary mforr.ation and questioning of the 
mother. The cother assembled the necessary props, con- 
posed of fa.'niliar objects, in advance. 

_ The basic method was selective Imitation. That is, 
the aother as experimenter would follow the script, 
carrying out certain actions and describing then ver- 
bally or asking ihe^child to do various things. The 
child's verbal expression would consist in selectively 
icitatlng soce aspect of the another's utteranee. The 
use of iciitation 'as an experimental tecnnique is based 
on Piaget^s basic discovery that imitation, far from 
being a mechanical procedure, reflects as :::uch about 
the cognitive structure of the initator as it does about 
the characteristics of the model, 

A portion of Alice's script is now presented to il- 
lustrate how these notions were actualized in practice- 
The scripted action appears in Roman type; the speech 
is underlined. N'ext to the scripted action and speech 
Is listed the applicable rule (froia the section on spe- 
cific predictions), the resultant prediction in that 
instance,, and the alternative semantic possibilities 
available in the child's vocabulary. The requisite 
semantic functions for a given item type are listed 
before each type is presented. 



Scripted Action A 
Sncech 

1) Constant action. v?:1,iN1c oblcct 
(when Alice cores In .frc:? outside) 
Can vou tfl<c vou: hj: cff? 



Cjn you tnVf vour rHc^ o[f^ 
Can vcu tal;* vou: socVs o'f 





/f" tic 






rrtdiciion 


AlrernaMve 


r^lc : 


Ac:icr. 






cff 


■A* 


"ulc 10 


r'bvc: 


/ctlrn/Stet< 






off 


^ulr 10 




Action/State 






o^f 


"ulf 10 


nFlTct 


kclon/?tat€ 






cff 



Thd Individualized Script Study: Results 

Is it possible to predict vha; a child will say 
when? Our :i:^:'We: is a quiilified yes. There are two 
n;^jor qiialif iiitiuns- -The first is tht we have .-nade 
no .^ttemt to predict sik-ncc. Our predictions are 
therefore of :he type, "If the child speaks now, she 
will say X." Tie second is that most children did not 
accept and r':.s'pond to our script rost of the tire. Vhe 
specific prcJSctioni^ u'cre, however, b2S»^d or. principles 
that can be apjli-jd to a wide variety of situations, 
'tfhen thes? s::uaiions occurr-.'d, ii was po'^sible to 
apply those p-.nciples pc;^^t dictivdy . For ::ost chtld- 
ren, it n^ U',^?ssary ^.o ^UM.bne utterances rolatin,^ 
to spontanccu^Jy cr^-^ated events with, those produced in 
response to ihe jcr;pt in order to have a statistically 
a*ialy2;able sar^jlc lor each child. I: addition, as r.en- 
tioned e^irlier, 'our oi tl:e rules were forruUted after 
the da'a had bei"i: collected. 
Quantitative Ren lt^ 

Infornativene i^s. The principle of infoirTiativeness 
accounted tor the actual ser.ar.tic choices of all four 
children in the great cajonty of cases. Table 1 pre- 
sents a sux.ary of these data. Only the first verbal 
response to a referential ^vont or adult utterance was 
counted for purpose of these'^^^tatistics, since the 
probability of expressing an alternative aspect of an 
event rises once a given aspect has already been ex- 
pressed. Hence, no instances of Hules 7 and 9 appear 
in the table, as these deal with late^ verbal response 
to one single event. 

The chance probability of a correct prediction was 
considered to be .5 for purposes of the tests. This 
assuniptlon leads to very conservative tests as the pre- 
dicted choice is often one of three alternative types 
of semantic possibilities for each type of referential 
situation (e.g., a choice from ar.ong three eler.ents: 
agent, action, or object). 
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J 5 



1 n.i<i 10 



1. Ma 1 

2, r-U j*' 
^ , ruit h*' 
^.r-l,^ 10 



0 2 ^ 

Krule 10 1, rule 2 




' 2 5 



s.b;... leant resa.ts for thrfc of the childrc and b'-- 
der.ir.e results for ti,e fcarth 'uble =...aUs 
all ;our children are ir the predicted directicr,. 
bab:hty levels are preser/.ed :r. the table, >b!e 1 
:...ws. nost chUdrer, d'.d ;;ot follow the script fre'i.oat- 
ly enough to peroit sep^irate awlvses of the sc— 'ed ' 
^Amor. addition several riles wvre 'c'-'r a 
after the data had beeii collected .e e"^' -Te 
scripted behavior and ex post facto rules. 'j^h'Jaso^' 
provides a bodv of data large en.u?h to test the pu: !y 
H>:d:"ive power of the rules. There are te-, exi'es 
*.U're Jason followed the script and the scr:p: te^ 
rales formulated in advance. In all such 
predictions were ccnftr^ed by Jason's actual se^an-c 
voices according to the bmcul test, the p'robi^il- 
uy 0. . e e results tor Jason occurring by chance :s 
■OCi, In the case cf this one child, rules genernec 
y principle of infor:,ativeness enabled us to -re- 
dic. quite exactly what be would say when. In the case 
— 0 tbo ^ber 3 children, for who. itdiction w^^^ 

sary, i would be r.ore accurate to conclude -at these 
sane rules allow us to understand their se::,tic ch es 
:n the great majority o~l^^s 



Jlacor,- 



0- M 



& 0 
? - .(XA 




cal "retaker stresses a certain iexi- 

does this enphasis influence what t.he ch'ld wji .■'■'> 
Iti order to investigate this potential ex?lanat'on'"'bo'h 
scripte and unscripted confirmations and di ° 

ons of the predictions were tallied »-:th S "t 
stress in the caretaker's prior utte.-ance ^ J- ° 
percent of the tir.e either there wer ^c'"^'"-'" 
rnor utterance se'.'eral r ' ' ' 
element, a single sl4s^^ e , 
Poatedbythe child, or there w „ ": ,^^^^^^^^ 
caretaker utterance 1- f^.., . •'-^^'^"'^^iy p.io: 
n.ot dete^a^r " !m : V''' ''■^^'"'^ c^'"- 

.Qualitative Resnlr. 

The following selection represents e.xanples of 
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Ordinary type indicates the refereatla' even- 
«i3lns oho,s .hat is said, Indivl „ ! 
P aced uader the particular iscect of the v r o 
» ic t ey refer. The mother's uuo a s 
.:. ar English orthography. The chil • 
i.e written. ?,ioaeticaI!y accordi.n:: to 'he c.. 

, : -"^" ^-^ve been translated :nto s .d"d 

-o.ish o.-thosraphy, ?o: the msi ti t 

<:onven:io.is of Sac ZllT f ^ ' ° ^^-^ 

i-^^^?le.- Constant object, variable action. 



Mother 

(Mother putting Iscket on) 
Ioo'k tey's putting !<c'<t t on/ 



Jason IsokinR j; jnd '.jproscMnj 
Bother 

[d^t] Jacket R. l 



0«rely «wilble) ftib / 

Here the l»:c'ntt's on/ 

(y-other taklnit jacket off) 
Xow tev's takln n th e jacket ^ off / 



[(!^^:k^t! 
[daJiAitl 
[«nl on 

[j:fl off 



this exchaage, the child starts by nacine tie oblect 
undergoing a change of state at a distance Rule n 
Lasuccessful utterances are repeated u.itil the utter- 

ed,e wha. was said only that "soraethinf was said 
f f''^^' child's prior utterance! 

y ac.™ied;:.,g that utterance, Alice goes on to 
encode the ne.r. nost info.^ativs ele.Ter.t (Rule 9) In 
t e neu referential event t.he object renins constant 
while a further change of state occurs. This chanee is 
expressed (off, Rule 11). ^ 

This exanple shous how rules derived 'ron »he 
principle of in format iveness operate a in Specific con- 
c e.e situation, .he reader should now have a better 

statistical results presented, earlier. 



R. 7 

\. ; 

R. 7 
R. 9 



Conclusion 

Our intention has been to shov the rei.<it»o- be. 
•jeejt e struture of a referential evenwnd i^a the 
child selects to ex?.-ess linguistically, Cent-al -o 
f i '^-^t disti.:ctio; between 

o.^.ie cis..nc..o.. bo.v.ven ass'irtion and pres^rcos^tw 

-^^Kuago, That v,-ch :s prcsup-c.^d, t^ke? 'o- 
6-2-oc, IS :are co.-fim ;.nd, th-re'ce ' 
expressed or oxpre;;sMd later. Tk, chav^r ^^''o-1,.H.. 
elc:.onts are'oxpr.s.sed :::st. ti. ^ , J l?,^ ; 
IS ta en for gr.ctd as presupposed by irt e "b. ?: 
suuated in the "here and no.,'' U aLlt coJ.4ia 
presuopositions are ufton hvpotheticil and ccV 
..owever the co''"'ti"o hTc- f^. -i.i-.i. 

-^.e swe. :!:e cortamtio!; that r.ust e.Mst as a ^vk 
ground for the present assertion. 

In order to test our hypothese,-- concernirg ce-ta'n- 
ty a.:d information •« have develojec a n'-w o"l n 
or Individualized experinents m ihich sir i : 
junctionally equivalent across children hut ^Ir'Lu- 

. . ac hild receive separate statistical analvsis 

thebehavio:ir:;ch 
ever} .jbjec., not just f;roi:p averages as 'a 
us^al methods of statistic! an4:s. 
see.s particularly vaI.ab'-or a^eas lik' ch^-^^^^^^ 
W research whx^re it permits an inte^^ration'^'^al 
itativo and quaiititativ^ analysis. ^ '^^^'^ ^"^i" 

From inferences ::ade aboat the child's point of 
viev we were able to account for a large proportion of 
the children's utterance's. The notion of infor;:ative- 
ness has extended our ability to predict vhat children 
say ut.cn they speak and app^-'ars to hold prcnise for ir- 
creasinb' oi:r knoviodge of tho relationship between\og- 
fiition and corarlcatioi. 

Notes 

This research was sponsored by the Spencer Founda- 
tion. The authors would like to thank Martha Piatt for 
her helpful cor.-ents and sucj^estions'ic. collecting 
pilot data. The authors wish to express their apprecia- 
tion to the children and their fanilics r.nd to Keretb 
Keer, ID. and Arnold H. Zukow. ID., Zncino, California. 
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